OF THE INTERSTELLAR MEDIUM

M. P. Kowalski (NRL), K. S. Wood (NRL), M. A. Barstow (U. Leicester), R. G. Cruddace (NRL)
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— Most numerous: stellar coronae, white dwarfs 8w |22
b A
— All other source classes represented el |
— Unexpected: B stars, AGNs, clusters of galaxies w1 dpr o
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« Bulk of emission of 106 K plasmas in EUV
— CHIPS Waveband 90-260 A

WAVELENGTH (ANGSTROMS )

1000

L I A < I

050 F

Number in Class

E
m
=1
-
]
o
ot
[
[=}
=
d
=]
=]
P
g
=]
=]
[=1
4]
=]
E




EUVE Science Bulletin January 1995

Important Spectral Lines in Different Ions
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— Avoid aberrations associated with grazing incidence: Low instrument size, weight, cost

« Fabrication Mature (“atomic engineering”)
— Magnetron Sputtering, Thermal Evaporation
— Accurate Modeling Codes —
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OPTICAL TECHNOLOGY AND BIOMEDICAL OPTICS

eoretical Maximum - cove iIciency

— 40.5% Laminar groove profile (right) in 15t order only
— ~100% Blazed groove profile (left) in order of choice
« Fabrication Techniques Mature
— Best: Holographic lon-etched Gratings
» Accurate Groove Profile
* Smooth Surface
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— Surface characteristics obtained using atomic force microscope (AFM)
— Optical performance determined using synchrotron radiation

Multilayer coating applied to substrate and witness flat

— Troy Barbee, LLNL (world expert)
Repeat performance measurements on multilayer-coated optic

Multilayer-coated optic mounted in instrument
— Determination of spatial or spectral resolution
— Flight

Fig 1: Explorer Head
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— First Successful High-Resolution EUV spectrum of an Astrophysical Object




DA (hydrogen rich)
DO and DB (helium rich)

— Gap in evolution path (T.4) taken as evidence for
temporary migration to DA path

M. A. Barstow

— Detection of He in DA supports migration theory
mgm - - - o H-rich Planetary Nebulae He-rich Planc.lary Nebulae
+ EUV most sensitive region, requires high resolution

H-rich (DA) Channel He-rich (non-DA) Channel

Hottest DO stars >100,000K

* Models 28
— Homogeneous §
— Stratified v

S0/000K Hottest DA/DAO stars
’ Upward diffusion of
Residual hydrogen

Hot DA cooling sequence Coolest DO stars LEH0K
No known DO or
DB degenerate

Convective dredge-
) —_——————  28,000K
up of helium Hottest DB stars

DO cooling sequence

DB cooling sequence




Counts sec' A"

Homogeneous composition

T = 54,000 K, log g = 7.5, non-LTE code TLUSTY, use XSPEC with J-PEX response

Fixed: H I (ISM)=2.15x10"8 cm2, He | (ISM)=2.18x10"” cm2, photosphere heavy element abundances
Best-fit (99%): Ny, ,(ISM) = 5.97 (5.76-6.18) x10'” cm2, n,,,(photosphere) = 1.60 (1.31-1.91) x10-° cm-2
Indirect detection of photospheric He

High lonization Fraction (~0.73) compared to Local ISM (0.25-0.50)

Further Modeling
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Stratified models do not produce better fit

Additional ISM component (Local Interstellar Cloud) lowers lonization Fraction (consistent w
DOOVONODOUNNOT - ONNPODOVN—-OQODANTAN—ONT —OVWARNNM—NNOMN—NO—-—NONOON O VNN T OM N OW NN O . .
WONOMSTO—OM—MOOMMMMNOODMNOTOMNINNOGT—OWNOCAOANMOONANMNOOWSTOMOSTTONNSINO-T O O — NS NO MT SN

NRRS oo QNNONOO-YN® - 0ORAQ. S NANIG-~NOYIINNNRE - = JANMON - NANOY —= —NNND Q00 BN QOO

NNMOUOOUVNONNMIODIOOANON OO OO v v r— NNNNMMMM MMM ST TTONO0VORNDOD D DD DO O OO —NO)

NNNNNNNNNNNNNNNNN MM PN MMN AN aaE aNN MG MR M NN NN RGN DR G RN VNN 9 0N S s
NNNNNNNNNNNﬁNﬁ(jt:lN(jNDINNNNNNNN(}NNNN(}NNNNNNNNNNNNNNgNyNNNNNNNNNNNNNNNNNNNN(\;\J

2222222225 =T T T 5 T2 T 2222222 T2 2222222 T2 T 22222222 22222222 22 =22

QLoEZEZ > n s B e il n &£ IULOODOEETEZZ0 OFZEEE DOOL

)
COQI0ZEZ L ODOOOOCDZEZZEEZLZE

W rlﬁ I | .| | ! U ‘}} A H||k

225 230 235 240 245 . L LT
Wavelength (A) R LT S




* KBr photocathode achieves 22% quantum efficiency (Previous 14%)
* High resolution crossed grid anode achieves 18 micron spatial resolution
— New rocket booster provides 25% increase in observation time

Net Performance Increase from Technical Improvements

— 7 cm? Effective Area x 380 sec: x4 improvement in sensitivity
— Spectral resolution 3500-5100: 50% improvement

Launch: 2 Oct 2008
Target: White Dwarf Feige 24
Science Goals




at Vandenberg

Flight test of
ASAS™ 21-120
rocket motor




Orbital Payload Capability

Wallops Launch
1=38 deg

1000

— ALV-2 GEM60/Orion 50 XL/Star 37 FMV

—— ALV-1 Orion 50 SXLG/Orion 50 XL/Star 37 FMV
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NASA 36.195 payload (2001)

3-month mission

Celestial ACS with Gas-jet

Fine-Pointing - Magnetic ACS Gas Tank

Torqing for Large Maneuvers Solar Cell
Array with
Four Panels

J-PEX High-Resolution

EUV Spectrometer
~

7
Power Module

Data, Command and with Battery

Telemetry Module

Strawman configuration for an orbital mission




J0053-330
J0552+158
J2214-433
J1059+514
J2112+500
J1236+479

J00239-634
J2324-547
J1847+013
J1126+186
J0348-003
J0623-376
J2334-472

G659

GD 71

RE J2214-431
LB 01919

GD 394

PG 1234+482
RE J00239-632
RE J2324-547
BPM 33487
PG 1123+189
GD 50

RE 0623-374
RE J2334-471
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30.94
0.73499
233.91
39.24
53.256
319.2
120.2
4.616
356
1.634
0.802
2.0636

pure H

pure H, low nH
Very hot DA/metals
Pure H DA

Int. temp DA/metals
Hot DA/metals

DA H/metals

Hot DA/metals
Pure H DA

Hot DA/metals
High mass DA

very hot DA/metals
Hot DA/metals
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Figure A. Simulated 4000 sec exposure of the DA WD+dM binary Feige 24, for H layer
masses of 1071% (red) and 10°'* (black) M. The green histogram shows the EUVE observa-
tion. Poisson noise has been included, but all fluctuations are real spectral features.
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Figure D. Simulated 10 ksec observation of
G191-B2B showing the absorption line
strengths for a stratified (black) and homo-
geneous (red) distribution of Fe.
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— Spectral Resolution 3500-5100, Effective Area ~7 cm?
— Multilayer Optics Technology Mature

NASA Programmatics & Cost
— SALMON

— Possible joint mission with DoD

Counts sec'A’
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